Auditory fear conditioning requires anatomical projections from the medial geniculate nucleus (MGN) of the thalamus to the amygdala. Several lines of work indicate that the MGN is a critical sensory relay for auditory information during conditioning, but is not itself involved in the encoding of long-term fear memories. In the present experiments, we examined whether the MGN plays a similar role in the extinction of conditioned fear. Twenty-four hours after Pavlovian fear conditioning, rats received bilateral intrathalamic infusions of either with NBQX (an AMPA receptor antagonist; Experiment 1) or MK-801 (an NMDA receptor antagonist; Experiment 1), anisomycin (a protein synthesis inhibitor; Experiment 2) or U0126 (a MEK inhibitor; Experiment 3) immediately prior to an extinction session in a novel context. The next day rats received a tone test in a drug-free state to assess their extinction memory; freezing served as an index of fear. Glutamate receptor antagonism prevented both the expression and extinction of conditioned fear. In contrast, neither anisomycin nor U0126 affected extinction. These results suggest that the MGN is a critical sensory relay for auditory information during extinction training, but is not itself a site of plasticity underlying the formation of the extinction memory.
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Introduction
Auditory fear conditioning is an essential behavioral paradigm used to understand the neural circuits involved in fear learning and memory. During this behavioral procedure, an acoustic tone (conditioned stimulus; CS) is paired with an aversive footshock (unconditioned stimulus; US) (Maren, 2001) . After several trials, animals begin to manifest conditioned responses (CRs), such as increases in heart rate and freezing, indicating learned fear (Fanselow & Poulos, 2005; Maren, 2001) . If, however, the CS is repeatedly presented alone, animals learn that the tone no longer predicts the occurrence of the US and consequently suppress fear to the CS (Quirk & Mueller, 2008) . This decrease in fear with CSalone presentations is known as extinction and is considered a form of new inhibitory learning rather than the erasure of the fear memory.
It is well established that the amygdala is critical for both fear conditioning and extinction (Corcoran & Quirk, 2007; Maren & Quirk, 2004; Myers & Davis, 2002) . Furthermore, it is apparent that the acquisition and retrieval of extinction memories requires the hippocampus and prefrontal cortex (Ji & Maren, 2007; Maren & Quirk, 2004) . However, although much is known about the telencephalic structures involved in extinction, it is not known how upstream sensory afferents of the forebrain contribute to extinction learning. For auditory fear conditioning, the medial geniculate nucleus (MGN) is essential (Iwata, LeDoux, Meeley, Arneric, & Reis, 1986; LeDoux, Iwata, Pearl, & Reis, 1986; LeDoux, Ruggiero, & Reis, 1985; LeDoux, Sakaguchi, & Reis, 1983) . Lesions of the MGN prior to auditory fear conditioning prevent the acquisition of fear as assessed by freezing and other measures of aversive learning (Jarrell, Gentile, McCabe, & Schneiderman, 1986; LeDoux et al., 1983; McCabe, McEchron, Green, & Schneiderman, 1993) . Additionally, associative plasticity in the MGN is associated with conditioning and extinction (Edeline & Weinberger, 1992; Lennartz & Weinberger, 1992; McEchron, McCabe, Green, Llabre, & Schneiderman, 1995) . Pharmacological blockade of protein synthesis in the MGN has also been shown to prevent the formation of fear memory (Parsons, Riedner, Gafford, & Helmstetter, 2006; cf. Aspergis-Schoute, Debiec, Doyere, LeDoux, & Schafe, 2005; Maren, Ferrario, Corcoran, Desmond, & Frey, 2003) . Taken together, lesion, electrophysiological and pharmacological studies indicate that the MGN is necessary for auditory fear conditioning.
While there is a plethora of research demonstrating the role of the MGN in auditory fear conditioning, its involvement in extinction is less clear. Heldt and Falls (2006) found that extensive lesions of the medial geniculate body that included the posterior intralaminar nucleus (PIN) impaired the ability of a noise to inhibit
